In the examples that follow, the labels (El), (E2), (T1), (T2), (S1), ($2) , Theorem A and Theorem B refer to Golubitsky and Marsden [1983] . A couple of these examples are simple and well known but are included for completeness.
Example 1. This example shows that nondegeneracy of D2h(0) in the sense of (T1) is not sufficient for the validity of the Morse lemma. Let E--12 and let h be the C function 2_1 h(x)--n xn 7 E Xn" n--1 n-l
Let (x,y)-Y=l(1/n)x,y n. Then (T1) holds with T--I. However (T2) fails, since the only possibility would be Th( X )n-Xn-nxEn n=l,2,. (a) Let E=Hl ([a,b] ). We define the function g: ER by
Composition properties of Sobolev spaces (Palais [1968] Tromba 1981] ) and in elasticity (see Chillingworth, Marsden and (both A(u) k (a,rl(,,x)(g),,)-k(a,O,X)+-D (a O,X)(g,g) .
To find a normal form for k (and hence h) it remains to find a normal form for g(a,)=--k(a,O,h)=h (auo+(a,),,) . Now, (a) Dg(a,k) . (,lz) =Dh(auo+gt(a,,) ,,). (uo+Dft(a,) ). (,),), Golubitsky and Schaeffer [1979] ; see Marsden and Hughes [1983, Chap. 7] for simple proofs adequate for the present example. Golubitsky and Schaeffer point out that for many bifurcation problems, the equation g--0 can be put into normal form by a coordinate change respecting the parameter, but the potential function g cannot.
Our approach to Example 7 should be compared with, for example, Chillingworth [1974] and Zeeman [1976] , which consider a one-dimensional problem in which difficulties with the function spaces do not occur (i.e the energy norm is a complete Hilbert space norm) and for which the bifurcation parameter is not treated as distinguished. The example of Beeson and Tromba [1981] has the function-space complications of our example (i.e. the energy norm is not complete) but has additional complications due to a group action. However there is no distinguished bifurcation parameter. 
